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1 

[B»*]S5 ] sffsay 9^>> Ai^ii-ps^feSTcS^s 
nmrn. 1 7iS4<Di»rn*> i ^KieKoy ^-^ a- 

JStcSv *.2.C^*y ?'i'A<!:-^?rffe>^tl»#)S7E^<0 

1 T)mb(o\,^rriifi i Jifcsts© y A-yi;fi?te. 

liSS Rm a x© 1 /2 t ^^l^^l^fflS R a i©^*!. 
fiSSHiEffiSEIfflOffigt© 1/10 WT-C *S C i * 

^Ffti-r 1 7IfM6 ©^»■rl^*» i ^SKffitt© y 

•3©lJj©S=&ni-rS^. 1 + {4nRa/L) *51 . 

0 5 i:xt-cibitL t ^^tr^m^m 1 7!iM7 
n*> 1 3itc8a«© y ■> azi;x«?6. 

y ^ "i; A i ^^tlf J: 0 ?St %S Wfc c 

t^m^i^t^wm 1 7^s8©(,»m*> i ^kcsis© 
y^'i'A-^^sjfi. 

[su^ioj Btrsay^^-^Ai^^rfps^TCiKdi 
^juj/'jA. >^hn>?"5A. /^y^A. J^y3>. y 
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2 

5-aiJLh©7cSR"C*SC i%i^i-r*i9*3B 1 7!>S 

6 ©li-rn*' 1 iiKieifi© y 9" -i? A-i^siife. 
[s»^3ii n iiriay5^">Ai^?:ffe.&ci#jii7c 

3!S*»?.lS5««SI5tt3&S-9^r;l.. ®. «B. 

X *6.sti?sn-5-aw±©a5ttr*ici*^<!: 
•rss»3^:i 1 75M6 ©i,»m*> 1 :ik:sjs© y f^-^ A" 

[ 1 2 ] iiriBftffi©^mspKgag l fcf#cx^© 

•i7 A - ffiis^ife. mi^mkis^immm^H-tfct^m s # 
*>6)a«?$*i-5.— sya«±©«««:*> 
^mms nr(,» 5 c i 4#iai -r 9 tcsats© y 

Jl«:«(,»S««tt'f>4'«©W«lK^36«. ®B«4S 

I&b^cli:? t^m^^Jt. ;J<y:J-U7^>. J^yriVtSflg. 

20 2«:i3K©y?-'?A-:X«6. 

[ 1 4 ] frsajEffi^r^fiSr s jESffia«*f y =^ 

■>AjcS*StWU-Ci,»6C <t?:#®i-J-4S!^ 1 tcsa 
t8©y9^'?A^>C«?fe. 

[ is^s 1 5 ] mn^nmrnmifi . mim tcmf^ l 
i\ y9^'?A-<:t>t:33atMr^>*s3Emrwaiofcy^ 

tl-C C i ^Itlk i r 1 TbM 8 ©l»-rn*» 1 

^Bccseti© y 5^ A -y:«rfe. 

[iSS?^16] i!>«c< i«>y?'?Ai^^S:fPS^K 
30 7cSR<!:y9^'>A<t^^*f¥^>&t>^7C^*«fiS|[|^<!: 

i>rWL> y?'?A<i:^*f'P6)tcii#Jia5:9-*^6ai:ti 

tlS5)5]S 1 7 ] Ui3ftfii©«)!?j8EiSbjEffi<!:*HS)-r 
^^Siiff^tj: l<i#)15nS©$W^*sm » C i '^^i "T ^ 

8*3^91 6 tc§ais©«7&m«s. 

[ ^ntm 1 8 } miEnmimmK<o y a i 

40 i -r 1 6 X« 1 7 KSiS©^}1bffl^S. 

[g8*« 1 9 3 BJiaftffi**. 'J>rji< tiiV^OAt-^ 

^^fP-S^BSi. y^^-jAi^J&ff^ifet*^©. ^ 

#*»6«EE$n-ci,»2.ci*i?a<frsw^«i e-i 
8 (ciBiS©«r&^«S. 

Ci«:^2 0] fTiay^^-^Ai^ifpsifeiiSTaR* 

i-r^is^si 6-1 9«:saK©®affl«ffi. 
so ^tsr. y^-^A^-^^^f^enco^iSTcjR 
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s 1 6 ~ 2 0 «:ia4go®fefflm@. 

;^iK$ Rm a X© 1 /2 i tpvCMS^iaS R a iOM 

*s. fiesBBiEfiaffiiyj©E»© i / 1 o jw-pt?*5 c 
[ii*3i2 3 } friBftffi«H©2im(*a5©ffls km o 

0©llj©gt?:ni-ri>^. l+<4nRa/L)*n. 
0b\^J±-r2i>hCtimkttiWmi 6~2 2K:Be 

is©«%m«fii. 

c t ^^Wi t T i,nn(m 16-^23 (csaommm^ 
s-a«±©7ESR-c*sci*ifiai-rsiii:^i 6~ 

2 1 (cgB$S©m;&^€@. 

w^^hW^i>mfism1fi=^v^J|^. ^if>. ^. ffi. 

>. *»e.jMJR§tl-S— at<±©SPtt-C*5C:i*!S®i 
■r •5.11^31 1 6~2 1 K:i248©flvM^. 
[iS^ 2 7 ] B>riBftffi©mS8BtciEg t fcft CJf^© 

s^mtt > f . *> 3 n 2>-@SiW±©3iii»*> 

6«fiSS tiTl> S C i -r 2 4 (ClBtS© 

[sf^3B2 8 ] H«gaM@^fiai©f*y^©ist^«m«: 
jstcffi(,»*«im^'r>ii'ti'©w«ig^*i. sj»?s<ts 

iSetc5?*e-r 5*^T-t?* S c <t «#S;<t-S-5!B^ 2 

7{CgSi£©m7&ffimS. 40 

atc^^^W cro 5 c <t =fel#!ai-i-5i9*3l e tcie 
nri^s c i^ltsiii-r'&st*^ 1 6-2 3 {csEiKcs 

[ 0 0 0 1 J 50 



#18^8 - 5 0 9 2 2 

4 

©^^«:«iji-5 c <!: ifi-cismmitomr^m^i> cttn 

[0002] 

[fie*©jKJl5] :^(ftc^sn^co.©iiJniu: 
J: ?as?a)m-ciffi»©ja^{tAi^ d ^^t6tt*itiffl $ n 

giK:^-, r c o, mmiini,fc^mfct£'Xti^m.m<D 
ffli i/ri5^»!i«:»-c*s«B3«;^*-«^JitcKaL.rc 

X. Nox. sox. mtA^ttif^-^i^smmcm 
a-ciSx;^;w=if-s8af©-y!:s?&©ii^s*. ^--^i* 

[0003] 

ffitiMtci^ra-rsy 5^'i7A®!fe**©#a-e*s. iSx 

W&=:^xni&t U-Ci^Bfi©*!.* y A^M*:eSK: 
■SilESfi© y 5=- AS®te«5E^^t^lWfc*i^c s n 

re* i t m^^Ui.^. y 5^ a -iX^?t6«5t^^tcM® 
±«:«stttty9''i'AAJ*Tffl-r^>«^*s*s. c©^tt 
3@*&-?> s a&ii©MH i ejs^*«* »sa© y 9^ 
•jAsmit (r^xmite) ©?t»?c*ffl<t*j*stv-ct,^^t 

s*&©iMH«:^c-5> y5^>:?A©-r> k^-< h©^** 

m'5{:iK:fi£^bl/-CI,>«:l,>fc«&-C*'5. y9^'>A©f= 
>K7-f h*ifiSSl/-C. ft@iiEffi*$S»r-&iflS«6© 
^-0 X * ©SP53-T@^ia-C?S© S n fcesb . 

b >7 . S^©;^3!>i|^^<c ^(C J: 0 L 

S. t>-rtv«:i/r«>-5'>K7>f h©fiRStt®»«:j:5« 

«!!©a©^»#®T«:^<t*« D 
[0004] yf^^yACJSlESttiSrW^f'VF-^-r 
h©^4«J^ate«?)«c:M»c y^'-iJA-T^usx-t/A 

>i<!:'©y5^'5A^4ffiffl-r-6:frj*t>5S3nrt,»5. 0 



5 

[0 00 5] mstc'j 3^ "izA^tr^^-r -Suitor 

». fc<titt*ltrailS63- 1 32 64-9ii«. ^Pi¥5 
-4 73 8 1 ^ii#8, !J$H¥5 - 1 9 0 1 7 1 

[0 0 0 6] ttc. #raHS6 3- 1 1 5 

^)||i6«<t©iB^:^»CD(5T-?»-?-n<!:©^Hr©i'7 f 
[0007] MK. ^Pg^5 - 2 3 4 5 8 b^ZMVZXt 

[0008] J OURNAL OF APPLI 

ED ELECTROCHEMISTRY 22 . 

6 2 0-6 2 7. ( 1 9 9 2) «:«. ^M=S:x-??^> 

i/mm LtcTj\^5.~'tf Afs^^Sfcffl (, >fc 3^ a - 

ffl^S-CSi 9 il-r t ?EfiJcMCKS '3iEb-CTJl'5--i»AS 
*iS55BiR^*ia«53g-riS*. T^V5-'>A?S{cftSf*JA 

g*sii5 < . -y- i' ;n^<jf©si»*SRaf ^ A -i>cs 

[0009] (^©aw) ±a©p>gsi^.?r 
s-y--<i';w?iF^-r?afi*Ju=tf-iiffi© 

[0010] x*^Ki*3aBt«Bt©y ^^-^ A©fftiiSjis 

(c J: ^{Sf»{tKcn&3^©^«: J: ^««6g©{ST«:»i^ 

[0 0 1 1 ] 

[Re«»sir*fe«>©^s&c^fpffl] ±iBiaa*%«s 
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6 

< i y ^ A t-^^^rf^ 2.^7C3!I i y 5^ 0 A 

[0 0 1 2 ] *^?a©y 5^'>Ar;^s}fe». 

< <!: t wr S y 5^ -5 A -;x«1fe(c to I » -c . fiffi*5>3>rj: < 
i t y ^ A <!: 5^7C3R i y 5^ A i ^* 

e> t ^^SiSP^di ^.•««©ffl*S^-*i? I # HI 3 

[0013] JbarajBI^«r«l^-i-'^< . Si 

y^'^7Ai^ffrs^<!:y 9^ 

•r-5CiKj:-3-C. y 9^'?A©f > K^-f h©^^*iJm 

:KS#©y^'>Az:;x«jfe*«»'&n5ci*st»y£ 
[0014] ±smm.^M. ft«B. -b^^u-* 
i4>wrs— ycs?fe(ctot»r. ■mmifi{!>rx< thv^'^f 

Ai^^flSs^TnJRi y^'i7Ai^%{^6'ai^^ 

6:gSfBi© iB*as^-*s5 1 * ai s n-ct » ^> y 9^ An;xm 
r6«:j:»j»Si-c#^>. c©J:^>«:*ffimm^«:y ^^-J/a 

m<D>)^'^ A©tfTtij?gieK: J; ^stia^ tRcK«ai©^-c 
©. ai«t6©(aT=&ai^sct*i-c#-5. 

[0015] $6ec. :$:%W©@ffi». «fr$?S£^l/iE 
y 5^ A i^^€:f¥6«:l.>^7c3R©$W^%iS < T5 

[0016] y ^^-^ Ai-^=&{'p€>7c3R*»e>^-5>*et? 
B. ^«^{cy^'>A*sKaii/-^^bL/i^5fii/. 

tcy 9^<>A*s«»?jg«ti«:fi!tai3niD0®b. fR«Mfc*sec 
■5.. C©S(m«. SfEtt©?*^^ y^^-fAi^^rff 
€.7EJR©??Srr.smffia®-C«t>jS^K:4ac4. ai9{b 

40 StlSj^SSSasaM-cy^^'^Ai^^rfpe.^l^^TC 
^©$W^^£SS«i>.SC<!:K:J:-^-C. e6l9fb^Kt)y5^'? 
Ai^*ff6tt«.>^%:A-L.r«ai4*J«/cn*©t: 
^atl©fiT* J: 0 ^. c i 4 . 
[0017] :*:»?g©*e«r. y 9^'? Ai^* 

?^'i;Ai^^*<'pe,)&:i»^©*saM*K:ife«3i*-cjg 

[00 181 C©J:^«cfiS<t^4Ci-C?ESI^©y^ 

-i? A <t ©^< b Vijahm^t mM!^a> y9^'?A©^fflK: 
50 J:.Sil5^©aif)Jll.*>e>M*«.fil!^iSie*i«i»Ir*S. 
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K.x.y^>{ft3: eoKmiMT ciKJ:-:>r36 fcJta 

setc. fis©/?*. ftffiiii©y5''>Ai^^*f'P5^ 

Mjt^RZf *)^'^M.t e. ttl »^7c3R©«gfi© 

^w^€.ga«*, ife«si)-cii»fju. i^L^ti^ii^tc 

»v ^t&-?»^M«9©»««8!jSil% 1 ~2 5 w t %ga 
safe©/b3i,>fc©©:^Ass^jg^^ 

JtL.SC»©-cmg©W>t-3r>j:^;&Ttfat». J:»5*f 
*L/l^2iS«S!Jt*©gSg«. 0. HilT-C*^.. 
[ 0 0 2 0 ] S/c. SmMBI!)M®iKSB> Jfffl*'t:f4a;*fil 

©^m«siSB*ffl*^fe# «>©*sat>. 
[0 02 1 ] jssi*ss-a-sti^fc«. ^mmt^m^^i^n 
iLrtt. ?&jaT-C''>oy>a^©fe^>liAtt^;<*St 

[0 0 22} 3 :*:^Ha©ge». MK:ii»Sc< 

[0 0 2 3] */t. fiffi©. y^^-^Ai^i&ft^^B 
Wtcx ^>i'Blt6&rjaJW_hO^©^^s!p6fiS.S t 

©tLrfcj:!,*. co^ffiKx^^^i^iaia^HKMi-r 
ciKjto-c^ :M«©ik^W8%?IWie«JK:*t:/c^SCi: 

[0024] *ffe?g©fiffi<*>©. y ^^-^Ai^^rf^S 
4>»*l/l». *g©Jt«B«l*?l5«>-5Ci{Cj:r>-C. ft 

fli^E©sjStt€:*«?)*w©mjjfema%Tcf. s^scas 

[0025] I!aCi^tl(«a:(:f it^MR«riS2&fcftS^M 

[oo2 6]-ecr. ^ssjgiSC'iEffii^nsj-r^ftS 
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:^iS3Rmax©l/2itp'C«¥1^3i©^=&. ft 
S^M<!:i£S^Sia©iig|© 1 ✓ 1 0 {>{T^ -T'S C ^ » 

[ 0 0 2 7 ] Sfc, ftfiiaH©?StaaJ©^«^K:StT* 
ssp©^m*©Jt*ii ojyTiT&oAijfSLo. -r^c 

t>%. ftgaffi©5liaSP©?|f$Rmax©l/2<i:4i'll« 

i»¥i^3<!:©^«i. fts^MJES^raaojeisi© 1 / 

1 0 J: ») c ^m^-c h . 3^SB©m5agei*i^«SP© 

10 ■&-rSII9*««:A:#<&e>)6:t>©-r. -(feS^fcs^espjc 

[ 0 0 2 8 ] X> ftS*MC!:^m<*g|5©^m^sJ^-*> 

^fJ©ftSa®*0 6 (C^ 5 S J: ^ R m a 

x<!:4i.C»^-spte)tE3Ra<b5rtta'Jtx, ■?-©f*feft®4ffl 
t,»-cm*JBfiXL^IiSffi*?Si&/!:';f^'^A©f=^> 
>f hfi)cS*«ec »Jgl>^-CSaftffi©-!>--f 5'^l'3^?& 

20 6«aiS*r©) «;*:iS3Rmax01/2 ttp,CMW- 
i^fflSRai©M<b. ftffi©1f--f i^JHS^iWIffltC. * 

3©«^ilF3*»6«/hJS3*5ll>fcfc©© 1/2 

iS^l^fflSi©^*^. ft^ffltiE®^fflra©ffiSI©l 
/I 0JWT<!:Cf£:li^i1^>ri';V*^&*l«tt):g<)S:§C 

[0029] *:S?§©ft@affi©^S«:gP©ffl3 

L^fcO©tlj©»*ni-r*ll#> 1+ <4nRa/L) 

30 *si. 0 sttiirscimfsur*. 

[0030] HtCgi^lJIifCKfg^. ftS^M^i f 

fc, ^S89©fte©ftm3<!:1^-/2'^l/^^tiBII^ 

4Ra. SJSSiL, «iJSfiLSfc»)©Uj©»*ni-r 
S^. 1 + (4nRa/L) 05W±. S?aL< 

40 «t->-C. ■tJ-'f 5'>'l^^&*12<gfc{±K#C;fSCi*it)*>-p 
/c, nc*J> S8-C{i*#6|g©ftM©';9=-i?Ai^^*f^ 
S7C^«CT^l'5-'>A«:fflt,». Sax-^-^vi^-iaSKr 
^ffi^&^^OAiS. iE®&^(C'J3^<ifA--^»-Jr;l.K 

-jffjjt-h (EC-DMC) **i.>tt:raeix>*-ii? 

h-JyX5^;l':<7-;}<4^-h (PC-DEC) 

ii{Cij^'?7 7{t'j5^'>A€r«§fjsLfcm«sR*ffl(,^ mm 

50 [0 0 3 1 ] x> *^igri*ftS©ftssi5tc. SiS-c© 
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[ 0 0 3 2 ] X. iES^«^^iES?£^mJC ^-^ A 10 
[0 033] $ttc^h(^. fiS^ffi^. U^^'^A-litV 

[0 035] 02SCfS3CC, *:^0Sl^y ^"^^ 30 

[0 0 3 6 ] 02 (a) tC:^$n^aS{^. V^^^J^t 

A<b^^fP^3^j:C^^R7c3R3&^6«^mma51 0 1^6 
«BJSn/c:ilgOiS^-CA^. 02 (a) UiijkSii^n 

Aih^^fP-S^JSTC^^^W-r^SW 1 0 2i^{fc 40 

^WTSsmi 0 2CDa5»^tRi:jfiK{35^^^r-53!»5. m 

«SPCCU^«?A<!:^^^f1^e>?il>^7C^<DHl 0 1*5 

t^Kr>fc^) ^«5FA<!:^^4ft^^R7C««:^WT^a5« 

1 0 2©S»ffi*^©BiS*^^6n«^c^:tc)5c^o 

[0 0 3 7 ] H2 <b) 02 (a) 50 
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3R1 0 e^EgU/cS^r^^o CCO^s 02 (a) 
/cy ^'5Ai^S4{^e>?i:l^^R7cSRl 0 6(Cj:-^r. 

[0 03 8] H2 (c) k:7j^Sn'5:eg«. y^»^A<!: 
^^flF^^IS7c^^:^W-r^5^mKaW 1 0 3 k:^^ 

rSfte^JBScurc^^. y ^':7A<b^^f'^^^ilS7t:^ 

[0 0 3 9] 02 (c* ) JCm?n^*lg«. y^-^A 
fficc. 02 (c) K:^3ns*Siig«^cJStt»%JBJ3t 

BCCffittB«ri9:li''5>02 (c* ) CC^StlSftg^DmS 

[0 04 0] 03 (d) 01(a) 

-sspwi 0 2iy^«:>A<b-&^^fte>3^cCi>^jS7c**>6 
sK-snmsp 1 0 1 (DfSi^nz^mom^mmwB i o 7 ^ 

-s. t,fc. y^'^Ai^^f^^^TcSR^^wr^sis 

*tl 0 2C7:)^S?iS*^OlttSfeK±T^Ci;Ci^r;^-2>o 
[0 04 1 ] 03 (e) tc^$n^agt3:. y^»^A<fc 
^^«rf^^^7C^^:^Wi*2>2Wtl 0 2amao'S® 

K:y^':7Ai^#j&<^6^i:ci#si7c3Ri 0 e^iesL. 
mn^^i^z^mo:>Mii^^nt^m 1 0 7 rtssu/c:©g'c 

[0 042] 03 (f ) iCTjk^tl^nmkt. 03 (a) 

y^'!7Ai^^f^«.^5c«*^'r^SP«l 0 
[0 04 3] 03 (g) tc^$n^fig», y^^-jAi 



u 

(c) «:^S*TS©fiS©iSA©J:^K. 'J^^At^^ 

%f^S^«©SI(»ftRCIf*i!{^^4l»±-r S C 
K:«:5. CC-C. iiByf^-jAi^^rffe^TcSS© 

y ?^'>A©frjffl^b^lf!&t»J:*.K. 5 0%Jit 

^JESRi y A<b^4flft)!fel,>#JR5c3R©x 5. 
[0 044] E12RC/f|a3{C-C7n$*i^>J:^nc:g®«:ft 

itcfeLi-r. 2 0 ottitc y9-'^Ai-^%{'P6>5ri,»^ 
s?csg*»e)fiK&mmaj. 2 0 1 tt^K y ^^-^ Ai^* 

^^7cS!t«$Wr 5§m«> 2 0 2 itn 

fiS, 2 0 3 BIEfii. 2 0 4 itS^M^ (^ffi) .205 
2 0 6 (iftfi^^. 2 0 7 IJjESa^T. 
2 0 BttSifeir-;;^. "C**. |«9. :&ffi2 0 2©«^« 

0 2 acF0 3 {C5^ ^ ^ s n -sfieo^fiSK:^ va*»*. 

e4a-5©Wt»^S-Ct)&l>. 

[0045} *»9lOgffili. y ^^-f Ai^^f-f 

^7cSg*^WrsS|5l5t<ty 5^'i;Ai^*{'p6«ci,^#BI 

[0046] (m®) *%§§©:MfiBtt. 'J>ii<ti>')^ 
-iJAi^^if^S^JlTcSSi y 5^>>A i^#*fp6*t» 
=fe®7C^*flte£g^<!:L/rWL, y ^^-^Ai^^fpe 

Hj$n-ct,>s«)©-r*5. 

[ 0 0 4 7 ] ii^©ftgi t^r«. yg^-^Ai^^^ff 
«^S7css«:#w-r s«* fca?§t^©gi5«©«ma5K: y 
^^•f Ai^^^f'feJttt^^Tc^^rEgrs*^ y^-j? 

A<k^4ftS^7C^«:^Wr-5©**>6itC4JB* y 

-^7 A i 6 J& I- ^^©^SgPWJ: fCj^fiS t 

©«. ffll^S. 3e>(C. ±i3ftii©iES<i:*f[Sjr-5«H 
K. y^'>Ai^*ffe,«tl,>^7c3R*EHl/rl6S 

[ 0 0 4 8 ] ±iay ^•jAi^^i'p^^jiiTas'&^w 
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•rssmtctt, y5^^?Ai^%{^i^7cjRi. y^ 
[0 04 9] $6Kv ^a-ry^^-^Ai^^^feflps^iss 

LT. 5tffiS©igl»)iiLr©je5BJD^'&#^figi^K«% 

[0 050] <y5^'f Ai^iS:fE^ia:t,»5SfeiS7Elg©iE 
S> Sfv y5^'?A<t^«:ffS^7cS*>?.^t'5gBW 

W-rS. ±tey^'>Ai^^t:{'P6!5:(,»^^7cS©:&g 

©lEfiii^ti^-rsigEi. ^sasK. wmnismt. 
«T©:^i£*5*s. 

[0 05 1 ] y9^'?A<!:^€:f'P-5,^7C^©-r:tWfc 

m^ifi, y^^-^Ai^^^f^e^tt^^Tc^iom^J© 

^octi. y^^^/Ai^^^r^^^^Tc^iS^ciBm* 

tK.^-yx. yg^'^Ai^^&f'p^^sTc^©— as^y 

?K©Sg>5:<!fK:j:o-c. mmrz>ct-tfix^^. ttxt) 

{&© jis* ji* s c i cc ^c .s. 
[ 0 0 5 2 ) (6©ffig:Srai 1.-C13:. y^^-j^Ai^* 

^S. ilCVD (Ch em i c a I Vapor De 
p o s i t i on) V jl^CVD. P 
-tf-cvD. «cf«:J:»jSt*±«:««s-&*7!r^*$ffi 
ffl-c#s. t.fc. xi;*)->mmtiit<ol3mx(D. yg^ 
-JA i^^^f^^JtcOifeSTcSR^^T* -< 

[ 0 0 5 3 ] f6©:^^(c. yf^'i'Ai^^fiFe^cc^^ 

JS7c3RA>6.fiJESSI**mS«iiL/r*©**ffl(,\ «© 
±{cy?^'5A<!:^*f'PiiaS5n3R*>6fiE*g*, 

^^y^i'. ffitracj^^s. «-?^e-A3i«. 1?^;^* 

:i->f-A^, SlCVD. MECVD. T^^X-? 

CVD. ::^i'y->E|JBij^:<t-©3-7"^>y. :^ffi-cjg 
m7t^tf^hWL^mm(oim.tvx\t, ?s. --og^^ 

[0 054] (yg^-JAi^^f^s^Tc^iyg^-) 
A<!:^«fife>fti»^iS7c^> yg^-f Ai^^^ffs^ 

JS5c«i l/Tti. Til/SX^/A. vy*5/>5A. 357 y -J 

A, ^hy-jA. *;i/->"j>A, ;^ha>g^';7A. /N-y5 
A> •vyav'. y^iz-^x-jA. ;^x. ia. -oy-jA. 
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[0 05 5] ';^'>A£^*{'pe.&t,»^JS7ciRiL/r 
^t'-y-'b. 9^5'>, fflv SB. ^. ^. 

[0 05 6] {'J^O^t-^iff^^Ti^i^mir 

[0057] ±Ms^mmt vxmmB^t:^ri>m 

yv— , x9^u>— :7*otu>— jJ<y-7^-. 

5^y ri^^fli'&i'. 4^lf?.Ci*5-C*5. cn^©fl6 

# i t-T <DMIS(c . fes® tc W:*i«n ic:k^< 
5. 

[0058] ±l£^«Si|i O-Cl&ms^.:^^ 4>ffiffl-C# 40 

[0 059] ±5Em«Sm». ii>'&:< i y 5^-!? 
*SCi*Jj2«T*S. m«^©J^i L/tTB. fi 

ij'^dfji/. x+;^^-{> F^atji'. iiii^om^tiimm 

-cars. ±lE^Sg»*©tt**<fc t^-CB. x:,^;!/. ^. 
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[0060] <{ii9Cf$©1Sl>ii«(^S-C©««9S©3 

it. ;^/^•9*y>^^. fiasjffiajf.^. 

tt^xvcvd, if-cvD. flumfl? 

#5. */c. {♦cfs©i«i>aia»*#w^-5-f>i'©. 

xi7 y->aJU^ci-«:R*3ti*=i-f -f vi'^fcffi 
[0 06 1 ] ±geAS©«sa}«:ffisu/u{*of^©ist,» 

aia«EB©:ft(*«i bra. 

±©^«tt:*>e.«tfiJE?*iri»S C <!:^S<*@*5^tf 6n 

[0062] ±.iinmmm.&i<o{^i/m<om^m^wmic 

W»-&«S^-<>5'4'©W«?S»^=-iL/-C«. «iKif<k 
fc, ±iaWgl«^;tf7;^e^iag*sSlffiffligS©«fi 

•CJy T-C* C <b *5 J: »3 » * 1/ 1 > . 
[0063] <mffi©x^5^>i^) y^-JAt^^ifP 

©aH«x-y5^>if-r-&C<!:KJ:o-C. ftffi©itS®8i 

[0 0 64] x.^5^>i^:^ib-CB. {b^x^^> 
i'. afl{b^x-^^>i/, ^•■7X-7x-5»f^>i^&i'©^ 

[0 065] {b^X y i/'B. K*-2>I.H3:T->1'* y t 

si53-a-c. x^5=->y-rsfc©-c*4. Mzi^mti^x 

it. JWT©J:^^tfc©*i*S. 

[0 06 6] y ?^>>A4^^*ft*^Jg7t;#-C$).5.T;l' 
Z^'pA(OXv9-ZyifmtLXit. K)A,m. «SK. S 

K. mm. sm. wm. ymitijv:^^. ^itty 
yf A. ★Kffcy^^'^A. Rafc*ae>©s^igjRfti'*« 
ration*. 

[0 067] ^)^'yM.t-^ni^i>^7im*i^if^i^ 
•>j^xai>im^<oxy^>imtvxit. msi. mm. 
mm. T^^x-jyA^^g^bfcTii-^yzksa. &vf 
c n 6©ig^SiK<t <!f i» e> n 

[0 06 81 y^0Ai-^*fP6«ct»^K7c3R*«X9 
er;KDlg^OX9 5^>d^jg[<!:b-CB. IBH. tt£-©*H 

[0 06 9] y^'5A4-^*fpe>ai»^Bl7E3R*sS© 

m^(D:Lv^'^ifmtut. mm. i^k. sent 
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[0 07 0] •;9^'?i.i-^«:{'pe>?a:«ri^JS7CJS*i?-* 

[0 07 int^x.v9->{f<om^ica, V'^kjal-^ 
mu x.'j^> i^m^mmr e c i jws? $ l i 

[0072] S«ffc^x i/'tt. ^ifi«-C*rSS 

[0073] y ^':?j>.t'^i{%i^7bm-cs>iT}i 

[0074] y ^^-^ Ai^^S^f^JSCl^^lSTC^^s^O 
[0 07 5] 3^y9->ifm<OiJ 

[0076] (nmommwm) ^^^omi&(Dnmm 

[0077] *^?i©fl®a®«r«s-r SttMi 

[0078] <»«B©ajA^-f-> nm>m^j]m- 

T*^.^msp*>e.?itHi-j-. Js^©9itWLfc«. mm 
gp{ca?mft©spt**u— !f-^. 
^^S«Stt^©:^ftr«ies-rs^ffi*5ffli>6ns. a/t. 
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[0 07 9] o±:^±z^m& 
iEfist*. Situ*. jEmmift. mmmsm. mmmtst- 

m^mmmit. t&(*»;* c »«)ffii»tt©T ;u 5 - -i? a . 

10 i'v ^^f^^xvr/^vd;. TH29=-V'>:?"5y J'. i5ri'© 

•CI*. nmm(iCSmtJ:i>cr>imiL<. fci^li. Ji<'J 
h97;b:tox^u>. spy:? tfjtifi;— f'^. ^y 

yv-, x^U>-7'OtU>-i?x>^r-jJ<y-7-. 

[0080] «m^*tt?&!^cmB#©fl«ls^s■c^^ J: < m 

[008 1 ] iE®§!^M«. S^^^fti^^Si^^JSI 

m!^©S9^K7cSR&L/r». ^09{Cd9gd».Sl»{* 
30 f)S*W^S7cS-C. Sc, Y. ^>if>'-i'K. Ti'?^ 
>'-<K, Ti. Zr, Hf. V. Nb. Ta. Cr. M 
o. W. Mn. Tc. Re. Fe. Ru. Os. Co. 
Rh. Jr. Ni. Pd. Pt, Cu. Ag. Au^ffl 
(r>«>. itCli. S^^J!MfeJl©T i . V. Cr. M 
n. Fe. Co. Ni. CvL^&mt^CtifitffiO 

[0082] ±iaiEfiBrg«jKK:». m^^ismm^i'S 
:^r*sK$n,n y^-^A^fe^wrsjEffisfjad^^fiSs 

-Ct 4?«J**** 5. y 9^-? A«r^*1-*iES?i!B!M©3S 

S3Er^© — ?«:«. *Kfky?^'>A. s/cBy^^-t^A© 
ffiiby^-^A. {gKyf^-^A. ^Myf''?A3a:t-©y ^ 

50 [0083] -b^XU-jf 
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[0084] mmm 

^TffifflTSo 20 

<. ^3^j:< fc2 5"C-CCr^^«l X 1 0-^S/cm« 
±$>^C^:ifim^O<. 5X 1 0-»S/cin«±*5>C 

[0086] HzSO.. HCl, HNO.^C 

i'oK. ';^':?A>f:t> (L i o t-?w>r;^K-Y2f> 

(BF*-. PF*-. CIO'-, CF,3SO'- . BP 
h*- (Ph : :7*:^;US) ) 43j:c;cn6 

our, +»3a:K*iKBBR«?f-3rfc<ci*ia*o 

[0 087 ] «)g®0«S«iL-C«. T-feh::.hy-P^, 

hti^>^>. 5^i^Dnx^>. *;jxh=t^t^x^>, 

1. 2 ->^^ h^S^x^>. :5'an-^>-b*>, r-"/^ 40 

n^i!7h>. i^:i-+y'7>. ;^;i'3^'7>. xhp>^ 

^F+i^x^>. +*SI^^;v. 3 --^5^>'i/-2-:t=^^^ 
^/yi^v'^. 2-^5^;l'T-F-7b Fn::7'7>, 3-:/p 
tf;l/5>F>'>. HKft-f*"?. «{fc*;^*yik ffiL^k^ 
:*-xjk ffi{tx;l/:7y;K tti*. fc<fcafC*i6>©eg^« 

[00881 ±sasi«». tSttT;^^:^. 

^(cior^. ^RStt*'*;^«rT;i^;^7y^)S*S so 
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[0 089] S^cr:)il5^€:ES±T*fc25?)^c. ^JKb-r 

7j<yx^i^>:f+lf-f F-^3i<y fcrj:.jUT>'U3-;i/. *j<y 
T^y;VTS F3&:^©Ji<y v-)&sffltie>4iS. 
[ 0 0 9 0 ] ffifeoMSScms 

[0 09 1 ] Bi4<!:S5«. ^ti^ti. mm^is^m 

^>o H4<!:05CC*5C>t:. 3 0 0 «h 4 0 0 IJ:©®^^ 

30 I t4 0 Wtnmimm. 3 03i40 3ttIE 
WSHsm. AOA{tJE&Rm». 3 0 5<£:4 0 5(^€[€i 

inm^^ . sostAoeitjEm^B. so 

7 tAOlfitmmWt'^^^U-'^-. 3 10<5:4 10 6i 
tti»>^*2r^>^, 4 1 Ui3Bi»«. -CAS. 

[0 09 2] m4'pm5<DmM<omAL0>-mtLX{t. 
nmmmmso I. Aoit^ufcE&xs&nso 

3. 4 0 3T-fe^>-U-^-3 0 7. 4 0 7 ^gr^TiES 

0 6 . 4 0 6 K:ffl;^fii;5f«Jg®*'a^vL/c^. 
+ 1'y:/305. 4 0 5<bjfaS^N-5r+>i5/3 1 0. 41 

f*3 0 0, 4 0 O«02SC>^3K:75^L/ccI:^mSr§tt 

!g!W30i, 4 0 i©y^':7Ai^^fP6ja:ti^cc 

0 0. 4 0 0-e<Z)*>®*$y 5=-'>A<!:'^*fP€>ttl^^ 
[0 093] y A«?ft(^)*t|2f^S9». 

[0 094] a^^>'y^>^ 
*fe^^N-t^^>^3 1 0. 4 1 0(Dtt5^(tLr«. 

i'<D:&ffi4 Jfficcffl c ^ s c ib r * 4 o 

[0 09 51 ^fc. ig5<D»»«4 1 l(Dtt^<fcLr 
[0096] ^tM 

^IgO«r6^0iESffi3 0 6. 4 0 e-^^ftffi^^^f 7:/3 0 
5. 4 0 5(D«l4«!:l.rti. ^#tc 



mS^S - 5 0 9 2 2 



19 
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[0 0 97] BI4<>:@5-C(iiE@£3 06. 4 0 6;^^ 

t0098].g±# . 
[0099] 

[0 10 0] (msumi) m&tta^ifiicsmii^Aicni 

5 0 5 i'D>{CiF®l/it5 0%-5 0%<D9^if>-T^P 

5 e» 5 w t ^o^K-ft* y -i* a^sjkk: 5 

KSL/Tfiffia 0 1 iu-c^ufc (f^ar^tiy^^'i'A 

[0101] jEffifSi^H.!: l/TW:. SJBZ:»^tv>:tf> 
i^KV^-^A^fel : 0. 4©l:bmril^Lfc^. 8 0 30 

0 'c-cim\^x y 5^ A - v^jv^Kitigj^siS L-fc. 
i'O^t&asfi (wt) %i:j<y7i-{bf y-'?^© 

5wt%4«l^L'N--rf?-;l'-2-fpy K>€^L- 

[0102] m^{C». +»K*^*K^5SL//cig^ U 
h (EC) <bt?>< h+A-jfO^-h (D 

IM (mo 1/1 ) SKl/fct>CD*<*flib/c. 40 
[0 1 03] -b^^u-^tt. sJ<y:/iatru>S(D. 
^5iSftiffl?L7^;PAJ&-y->K-f 5 0 5d'O>O 

[0104] ^T;u:f>;«/;^»HSn:?ft\ 

:Mfi<!:iESOEI«:-feMU-5f ?^5f>^5!»K 

7S{=fA©ie»/<»+>5'-cs&BaL-c. yf->Azi^x« 

[0 105] (SIJS«'II2) «3i<!:iai*lfii#!tcBi4tC^ 50 



[0 10 6] *-r. :&fii©{^S!=&lJlTO#Ji!l-ctfo;t. 

3 0 5^0 >J§©t;U 5 - •> ASi& 5 %©*:Mb* y 
A*S}KK5»IHRaO-C^ffi%x„f^>4/l,fca. 
faei/ft:. -Slit?^ 5 0'C©2 Owt%©a{l:-f ^TJU 
jJcSJR'f'-CS^ra^SL-C. MSM©TJl'5-'i;A©— SiJ 
*-t»drjW-CBgSbte«;JiCjSfeL.. 1 5 0 •CTiliBEK*8 L- 

•rSfiffi^S©«0fftTH-»JL'fc^ffi«S5!U. ^'C^^ 

>«TKftSJ:^«:sHllL,fc. C©<!:*«!l5£S8 0 5d' 
ci>{Cj>*l/r. Jg*l©ilj©?Stt8t?*o/{:. 

[0107] H2-'<U-3r{C«. 5 5 i'n>©;l{y 

T-a fU>IS©^m7 ^ ;VA*fflt>fc. 

[0108] WTia^ifeP!! 1 il^mOT. mm^tlA^ 

[0 10 9] (^CT3) ^S<i:iafiE:*«lS*3a:06{C^ 

L /cWKffS^Jio y ■:7 A -;>:®it*fPS Lfc. 

[0110] mmm2 i.mmo>skm!fmLtcM.mfom 
S5©JSt9flc*^5-f![3-a-fcS¥misfe-^ f y ->Epra 

•C 1 0 5 D >©m*-CJgJ5SU. «BET 1 5 0 'CTSglR 

[0111] 1 tmrntcu-c, 

[0 112] (ID!fSCf«4) mmtmL^fSm^MAiCTri 

bicmmmmm7&<o y ^^-i- A-;xm?rf^^ u/c. 
[0 1 1 3 ] nm(ormimr<D^mvnr,tc. 

3 0 5i'a>il©T;l/5-'j7A?S*5%©r' ^-<b:4c^i? 

5 0i-yjt--y-)V(Dm^(Dmjt-y^iML. ISO'CT 
M-tr4fy>y-C5 0 0:f->'j<-h;l'©j5*-C5gfi6L. :© 

ffi*ffHofc (^wy 9^>>Ai^;&{'p6Jfet»^^7c 

:^X-tr;:^-7;^^^«#af^©jg(,>^S«:JB«:^fi£ 
'C^^^l^tiS-CO. 3 5i'a>Jt{T. MdmSVl. 7 

[0 114] aritmmmi tmmicox, mmim^ 

[0115] i^ms) WktmiLtfiflSmiiBAiCfr: 

(0 1 1 6 ] nmo^imi&rFo^mvn-jtc. 

3 0 Oy ■7i^a©T;l'5-'>A« : «i^©#y 7 :»{b 

fc;'y-7'>^: r-fe^'u^i/vf : vu-i'tKmsi 

89:5:3: 3©fiatb-CJl-^L'. N->5^;U-2- 



02) 

21 

tray F>*5gJHIL/r^--Xh«:BaiL. 3 55^^a> 
(casi/t:. 1 5 0 -c-cSffiKiSU-c 7 0 5 ^ a 
[0117] felTWHHW 1 il^StCUr. mf!fe%ffl^!f 

[0 1 1 9 ] s-r. :efficD{^%«TtD*«"ctf ^fco 

:=^yir)V^ vdrbtt^(0^^>=^>^^^)l^^SttC, 3 0 0 10 

5 : BCDSfiJtTil^L. 4^2^u>^^»nL/r-<-;^ h 
«(CL3-:$r-r3 5 ^ ^ U>m<0::^ v ^M^^SIC^^ 
P-;l/:7'u;;^«-C^i&il:&i^— tcs^Lr. 100 

/Co 

[0120] ^XCC. 2 0 w t %^it^ y ^M^Ti^mm^ 5 

[0121] J!UT«^ife«i il^^tcur. 
[0 122] (^W7) «3^iffi3:*i®*^^j:04K:^ 
[0 12 3]*-^. B^ttflSSo-f ^^::'>'^^cIx^^ 
mmiLfcmmmLmomm^m^L. i o-c-e 

[0124] lUTUmmm l il^«ltCLr. ®ft«:ffl.;5^ 
[0 125]3tc4d. ±SaSli6«l35P^9<DjE®giB5acc 

[0 1 26] nmL^mi^n^. mmmit-^h^ 

[0 127] iimm\)m^mi(onm^m^x3o 
4K:7nL/cseBfs«iJia>®!6?r^«i tmmtj:^m 



J^H^S - 5 0 9 2 2 

22 

H«lL.fc«®ffl3». *'£;^«2pjslESr0. 15 5i^P 
>WT. fe^K^t^O. 7 $^V3>JWT'r*>-:>/Co CCD 

[0 12 8] {aMm2) m^miconm^m^xB^ 
mmsxmiomm4::i^v^:y^fmiyfci oo. 
[ 0 1 2 9 ] nm(orm^&T(o^m'cn-:^ft^ 

2 5 0^ vzy:2-<D4 0%—6 0%(O^y^}\^-T)\^ts. 
•J?A^t&:^2&»J©^^^^'t2;l/0-;^«:9 0 : 10© 

1 0 0*Cr'K<*L/:ri:„ oi^T, 7 0 o-ccDanTr 
StiBSitjto 5 w t %07kKlbi7 y A7j<^g«^: 

[0130] eiT«^w 1 tmm^ , «fi64ffl^ 
[0 13 1] i^ms) wttm\L^m^^m4(iC7jk 

[0132] $ :&ffiCD^^S€^^yTCD#liT^^T 

3 0 0^ t^5^^L05 0%-5 0%COy ^'•^A-T^US^ 
•^^A^©: 1 5 0^2^2^:x(D-:7if^*/.:?A»:iteSPSlI 
<3[>T'fe^;l/-fe/^a-:^^4 5 : 45 : 1 0<omMibxm 

a--;i/:^u>^S-c^^i?*i^— ^cs^ur. lOO 

•CCKMly/ii^ oi^-C. 7 OO'CCDi^ffT-C^Sit 
/Co ^tC. 5w t%0*ffi^b:^7y'>A7kSffiK:5^raa 

[0133] WTWUffiW 1 or. 

[0 13 4] im^m9) m^tm^fAmm^m4(^7ik 

>J?OT>'t'5^*>Afg^ffll^r. I|j56«?!l|pl1i^ca4tcm 
Ltc. 

[0 13 5] atmrns) mmmzconm^n^raT 

h!^^T;U=f>:^:^T2 0 0 0"C"Cf^.AEyffib:rcm. 3^.« 
y^7r-f h©: T-fe^U>:^^^^ : *y:7':'^bt:y 
^■?>t»*8 2 : 3 : 5CDa«JtrS-&U. N-^^JU 

3 5 s i?P>il(3[)»?S«:M^?L. 
©*i^fci8SLr. 1 5 0-craffft«iLrri 1 0 5 

[0 13 6] y Az:;jXtKfeg)MtBgi^ffi 
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[0137] '^■■{i^Jl'Pmoy^mt. iESffi^MS*^6 
V , <b L fc. ^m© * 5- h 7 mBEtt^fS*©^© 

[0138] *»?3©ft®4fflt,»-C{'P«L/c';^';»Am* 



10 
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[0 139] mia^ibm^v^^ji^tcmmmiA^^a 

fc. *tSWl*>69<!:tfceCT3 0ltej3&>6. *- 

g*5i« t» -;>:siji6*iflFSir If S C <!: fc. 
[0 140] 

[^n 











1.4 


2.9 




1.6 


3.2 




1.5 


3.7 




1.6 


3.5 




1.3 


3.3 




1.4 


3.6 




1.4 


3.4 




1-4 


3.6 




1.6 


3.9 




1.0 


1.0 


}t^m 2 


1.1 


1.3 




1.0 


4.2 



[0141] 

[0 14 2] tfc. *^w«:«fcn«« ^mm<ov^'> 

©(ST*ftljLS C i ©-ct Sfiffi«3i**-r •5>s*4ms 

*J-C#5. 40 

[@9©isw^s&i;9] 

[0 1 ] *»ll©-yc®fe©JfHS&— C^%SiWr«ft:» 
©«:&dt>MfiSc@-C4>-&. 

(S2] (a), (b). (c). {c')«5^**« 

B3©sffi©j?jiJEc-«4siwr* te2&©giscKj»f®ia-c 

[033 (d). (e). (f). (ff) «^<r3|:|tW 
©fig©*fjai«:-09*8i99^Sfc«E>©«aW»rSS|-C* 
5. 

[04] #JS^<S¥M®4©-«^*SiK-r -5 fc«)©efBS 50 



[05 ] 7;u«JiHtaiS!fl?fe©-0l*Stt?l-rS/c 

[06] ttif>£K:J;.&€iliaffi©a>l^^©-t^i&S^IQ 

■rS/£iit»©0T'*-2>. 

[07] mS^S©^S<4:SI!©aSffl S ©fi:A:]S SRm 

[08] n^mcomnt^&o'pAmw^i^msRa. m 

m&U iiJ}t6L^fctj©ilj©?ftniftfii©-!>--ri'^U^ 
[?f#©Si?9] 

10 1 y ^•^Ai^^'&^^^&l^^Tc^i^^RKSai 

1 0 2 
1 0 3 

1 0 4 

105 lK«fiiJ 
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26 


1 0 6 




3 0 1 




1 0 7 




3 0 3 




1 0 8 




3 0 5 






3 0 6 




2 0 0 




3 0 7 




20 1 




3 10 






4 0 0 




20 2 




4 0 1 




2 0 3 




4 0 3 




2 0 4 




40 4 




2 0 5 




40 5 




2 0 6 




40 6 


JESS 


2 0 7 




40 7 




20 8 




4 1 0 




3 0 0 




4 1 1 





[gin [341 [Mb] 




D I I 1 1 »- 
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CIS) 



^^8-50 92 2 



[132] 




102 



101 ')^^j^t^^nF^t£i^^ 




106 ^lf•'>A^:-&^*f¥^tt^,^^5c3S 
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^ «: flf 6 «, ^ <D*«SP« f C M« 3 # -C i, » -S C <!: 4 
[«iiE^ii(9S«] 0 08 6 

[0 086) H,SO,. HCl. HNO.Ji 

i'©». y^-^A-faf^ (Li*) iJU-f:^K-fJi-> 
(BF,-. PF.-. CIO,-. CF.SO,-. BPh,- 
(Ph : ) ipf>Wl.i>^. *sJ:0'C*x€)<Dig 



tt. :^^ U'i'A-^rfV. ij>)''}K^ir>. y^h^TJU'^ 
[^^»iE4 ] 
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2 5 0-rf --;e^*©4 0%-6 0%©::^v^r;^-rJ^5 — 
■^'A^l|» : ieSW©y^^Hr;l'n-;^*9 0:10© 
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[#i^lii£5l 

imiEMSimm^} 0125 
[fflE:^^] n^m 
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[#iKttiE6] 
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miEMS>.mS^) 0 126 

[0126] :ag©^'PS=&JilT©#iir?f ofc. 

3 0 Oy viy3.(OB0%~B0%<OV^'!fM.-T}i'Z^ 
©T-fe?-JH2iH3 — X^:4 5 : 45 : 1 0©MSJtt?S 

L,. o-;l/^U>;ta-C^M*l^— KPlSLr. 100 
•C-C^Lz/c. oti-C. 7 0 0•C©?^^JET-C^^■^^• 
C#^tfiE7] 

[ttiE?*Si^a«3 0 127 

[0127] «T»^f« 1 iP)«tc L/-C. «fl6=&«a* 
[MlE^lfl^lSSl 0 128 

[0 128] (mmm) w&tiSM.^u^i3:m4iC7j< 

imiEM^mm^] mmm 
imimm.ms^] 0129 

[ffliErtS] 

[0 129] B*ffll^©-7^h^7;U:i-ax5^W 
iSSO^^^Sfi^SmojS^^ife^L'. i^iETl 7 O-C-C 



i^m^s. 1 0 ] 

[MiE^jfl«!l«] 
[«iE?t3R^a«] 0 13 1 

[«iE:^rffi] 

[MIEI^^] 
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[#«SfiiiE 1 1 ] 
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[filiE&S] gEM 
[ffilEl^^] 
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4 U /cfllSt^^)tCD%1&t:9lt&f^ 1 t m^U^m 

>«T. ftTtilES-CO. 7 Si'a>tiT-C*ofc. c© 
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[ffliErt??] 
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L i i^^ikLAjcli^Mi L i i^ifc-T-S^i©^ 



> 

5* 1-0 




10% 1S% 

socw 




1 



1] Li i^fbL/&l.>^*»e>*:4^Sft 
firiBrSiB5HJBCDB?i2mmJliS*fW©®0±fC. L i 

t?* -5 c i ^#ai-r i ke*!© y 5^-? a-^^ 
mmmmm. 

mifi. mszmmwmoL i t-^^fbL^tt^^jsiisj— o 
^Bs-c* c i *!)f a i -r sss*:© 1 * It 2 tciBis© 
y9^'>A-;X«rfiffl«ffi. 

[ii*314] L i <!:^{b-r-S^*«Sn-C*?.Ci 
[iS^5] L i «t^YbL/^cl,>^*sCu-C&SC 

1 ~4©t,>-rti*> 1 :atcB2f6© y 

[ iijRJS 6 ] mmmi^m t -sssoitc .Lit 

fij $ ti-r * c i =fe^i -r 1 ~ 5 ©(,»-rn*> 
1 ^(cbbsi© y ?^<? A-;>:©ifefflSS. 
[it*^7 ] m§iim^mmtrj:i,m^<o±K., l i i 
^{b L tx t»^i»*iia-r s c i «: J: "5 msimnwrnas 
n-c s c i i-r -sw*^ 1 - 5 ©t>-r4i 
*> 1 3S«C5B»© ')^^ A -;>cmvfefflm@. 

/< ^» y > ystc J: 9 g5is«Mta[a^**je^snT(,»€. 
c i ^i^ati-r 5ff*^ 1 ~7 ©t»-rn*» 1 ««cK*s® 
y^^-^A-^^^jtfeffl*®. 

ffit-r-swj^ 1 -8©i»m3&> 1 3BK:geig©y ^^-j A 
1 0 ] m^zmawausifis n - c u^^6 

& C <t i -r -2. 1 ~ 9 ©l»-r4T.3>> 1 JBtCffi 

«© y 9^ A - ixsjfefflmm, 

K:|5i2aESSS©fiS;^i Bufaffi%SS©fi£»*iil^ L 

I 0 ©i» Tti*> 1 ^SKiBtE© y ^ f Az:;*:«jaffl«ffi. 

©i^MStC J: 0 JgSS S t > -5 C i <!: r S 5»*31 

I I fciBSS© y 3^>;> Az:;x«nfcfflSffi. 

( it*3i 1 3 ] mn&mmmm ©Ji o . 2um&. 
Tt?** c i*!ttair4i«*3B 1 - 1 2 ©i»-rti*> 1 
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2 

«k:ib«© y 9^ ■> A 

[iS*3114] a^JH-l 3©l,>-rti5!Pl3HtCfBtS 

c iJ&^tffit-s-* y f^-^Ar^^cWd!. 
CO 00 n 

fflsgRc;cii4ffl»,>fcy A-;jcmjifefcM-r«fe© 

10 [0 002] 

[ 0 0 0 3 ] fiffiSftiMt y ^^-i? A^K*fflo>* 
[0 00 4] cnccjptu. ^^©Rgtcs^^t^K y 9^ 

'i>At^#fb-rST;W5-'>A. i^y3>. S^i'^S 

giLrfflosy^^-^Arycsvftj&stt^sn-ct^i (so 

litState Ionics, 113-115, pS7(1998)) . 
[0005] 

[^D3*JW^0<t:^i-r*^} *miSBAB. yf^'^A 

■:,#ffi?£t-K:j:0 y 5^e'Ai^<b-r^^fti'©WS'& 
*^lyfc«fi*i. ft«g»**^*<. J±®WaSTft-!^-f 

[0 0 0 6] L.*aL«c*i6. lyswayf^'f A-;xs?ife 

C<»:*5j£;.g-C^,5, :*:^?g©ae<j», fi5cmS«*5;*;# 
[0007] 

[^mimm:ir^fcii><o^m^^mit. Li (y^^-i? 

A) ^^{bOCcl)#IS3»>64:&%Sf^S©±ec. L i 

A-^Xmhfe^^S-C* 0 . T§igJK@©«^ftM i S*tffl3 
©9©±k:. L i <b^^bl/%(r>^«>6%-&«SI$S 
SiSfcttL i t^fbLncl^^iL i i^fbT^S^ 

jS£©^#*»e>&-&aHas«*ssit e.n-cc>s c i * 

[0 008] *:SWK:*Jl,>t:». L i t-^^itLtXt.^^ 

ei«st*^ffi»aDa*«}s^Ha©±Ksw 6*i-ct»s© 

50 ©jl^ibiW^-rSCii&s-C*. 5&iStS-y--^f^l'«FttS:|«iJ 



3 

[ 0 0 0 9 ) 4^%W(C*jl<»r, L it-^itt^^t 

mifimf^tii>. C©J:^^t^iU-C». Sn 

> Ge (yit-v^-^A) , Al (7)VS.^0 
A) . I n U>i^'^M,) . Me (-yd/^tz-i^A) . P 
b («S) . B i . Zn Ja:<!f*s^tf 

en^. L i i^ffc-rssfeJSB, 2ajit±*j*3;ti-c 

t,>-C<>J:t,>. Sto-C. rSraSJiliCCtt. L i t^^itr 
5^JB©2atU:*»$*nt:i»rfcJ:<. L i <t^fb 

[0010] *^?g«:M»-c. L i i^{fcU*C»^ 
iU-Ctt, L i <bH?S«:*ft:tt^ra^t^!B!*Jg»«L/nc 

t,»#Sj5i^lf^n&. L i <i:©-7c1f^«0 

<tL/«CC»^IS<tL/-C». mtf. Cu (ffl) . Fe 
(ift) > Ni (-yir}\,) . Co (nz-^Vl/h) . Mn 

. Ti (?^if» . Zr (V^bn--? 
A) . M^o (*y:/7^» . w (df>i^;^f-» . Ta 

[001 1 ] *:^i9«:fci,>-c. mmmmmit. l i 

[0012]$;^. aMMSSOL i £^^bL/%(r>& 

*^rfcJ:(,!.L,> F e^c^©-eCDf6©L i i^<bl/& 

[0013] *»ij|«:feV>r-«: j|S«:«©±K:rg!g)5l 

-:><!: LTB. aiSitai&-5St*©±K:. Li 
<i:^^(b^S#R«ltaf-&C iK J: »)S!BiSB%BfiS 

ens. mi*. m®g®<i:st5ig|gai-©sn««© 
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4 

[0014] :4:9i^«:m»-c». mmmimtimsm 

(onmic. Sffia^B©fiS^3-i}£iBl®B©fi£^AiS^U 
/cg^ta*5}^tS3n-ClirfeJ:v>. £:©J:5Ja:S^tB 
rg!»SJS©±K:«MaSB*0<!RLfca. 

10 ^«:-^ifellliaifb^*J^JflEl,T:i,>-Cfe<l:t>. i/c. 

tat*. iestt-c*-3rfej:c»i/. T-tJU^r ;^-c*o-c 

[0015] ±iz<om^^E=tmmr^fci!ba:>mm<Du 

!ejmB©#iisfcw^^©»L^,©^%, m^y;(om}^.<o 
5 o%~i 0 5%sa©?aa-c*5ci*5*fSL/t,». ^ 
BtfiaJi<to-r:cu@4fflc». spBJMSiLrsng* 

fflC>5Jg^. Cu©K.^.«l 0 8 S-Cr*?), SnOIi 
j^tt 2 3 2 •C-C*5©-C. 'ei,^7^©Bi'^,-C*5 2 3 2 'C 

20 ©5 o%*^i 0 5 %©iaa. r^to^ 1 1 e —2 4 3 "c 
©«5Hi^©^aaT«ij!ia-r5ci7Wi(f*Lt». jroajm 
fi!j«ct|^ffl4j^t!S;r55t««>(c«. seK:i60--240 

•C©ffifflP3©Sffi-C(»*!iffif 5Ci*s»*LV>. 

C©J:^«:igiteffl©^. ?g^®<»:«m**:®©Wffitcfc 
t>-C. r£ie5S®©fi£^^<t«mS©fiR^JA5ig^t.fcii^ 

ta*jj^«snTfci:i>. 

[0 0 16] :$#S?gK:*Jli-C. affiMS®©;i;?^KO. 
2*tm£iT-C**Ci*i»Sl^<. SeKJfSKtt 

0 . 1 u m«T-r* 5. ^®»wa©ii***J5< * 0 ia 

30 ^5 1 . n&!B)HB i mt^m'po^ L i <!: ©SJST&iffiS ^ 

n. 3tScs§«*i(6T-r-5*i^ds*s. */c. ^ffitsa 

B©S£*». 0. 0 1 Mmm:-C*'5Ci*J»*UI,>. 
S£r>-C. ^BllSSB©J?*(3:. 0. 0 1~0. 2 umm 
a-C*5 C ^ffi4j!SB©/l**sit < iiS: 0 

JS!im*i+^{cf# 6 n I, * -s. 
[0017] :*:^?g{C4tf«.»r, mm«:ai3ac5S!S©± 

»Si?£^HB<!:©S«tt*J(Sl±L/. JtfiScSiSiEK: 

aStiSRat*. 0. 0 l~2tfin^r*SC<!:*5»* 
aEttSRa«, B*X^*ltt (J I S B 0 

60 1 - 1 994) tc^j&enrfco. mta^rois 
mmtLXit. s^ffl®*s»ienr*jo. cne©fi)s 

f*fSS 0 SD^Sfi^ *) ©X ;u¥-ffig?:#STn 
ti. 5 0^/mgSJ^T-C*SCi*sjff*L/(r>. 
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[0018] ^ftWoy^-^A-^xsfttt. ±fB*^?g 

>, 1. 2 -t;^xh^'>x^>^^^(Dx--r;U3S:;fgg|<b 

li. LiPF,, LiBF.. LiCF,SO,, LiN 
(CF,SO,)a> L i N (CF.SO,),. L i N (C 
FaSO,D(C.F,SO,). LiC (CF.SO,),. Li 

L:rcy;Wji<';'^--m»W^. Li 1. Li,N fx t'co 

[0019] *^M<DU^'5A-:X®feOiEfiBrS«9a<!: 
UTJi. LiCoO,. LiNiO,. LiMn,0,. L 
iMnO,. L i C o,>.,N i o.sO,. LiNio.rCo 
o . » M n p . ^ O, ft ^CD y ^ "i? A^Wjg^^ilKIt!©-^, 

[0 02 0] 

KS$n'S45c:>'C«ft< . -ecD^g^r^l/fti^fifflK: 
[0 02 1 ] (^K 1 ) 

inmonm m^i8u m(ommmm (mm&^R a 

= 0. 1 8 8//ID) a»«>o#a«:*tO. il^ 

*IS<bUT». *lK:^-rjfflE£®fc®*fflt>/Co 
[0022] 
[SI] 



« 9 « 


ft m 




4 0 • dm"' 


IStt (9 8 9g) 


1 5 0 g • dm-* 


^jv-^ y > 


5 cm* • d 




4 0c m* • dm"* 



10 



20 



30 



40 



[0 02 3] y±(Dci:^K:u-c. mmt^mT$>immm 

[0 024] 
[S2] 



» s « 


m m 




2 0 g • dm"* 




3 0 g • dm"* 



[0025] feLh® J: ^ K l/-ci*^®S-c* iJiSm© 

fc. ilBOCuBSVSn-Cu^^lJ. ^(OM^ifi 
#^tcaEC>©-C. liSMCDi*!^— tcmSLrt^SO-C 

[0026] 
(»3] 



% H ^ 


» & 


->7><tm 


1 1 g • dm'* 




9 0 g • dm'* 


>'r>ffc:^hyr>A 


2 7 g • dm"* 


TlCftftTM-'yi^A 


1 6 g • dm"* 



50 



[0027] Ja±® J: U-Ct&eWH-C* 

[0028] cs^jSoffSJ J^5^^>*-'^^*-^<t 

i?i -5}^^ - h i Oi*aJt 1 . : 1 ©S^^K L 
[0 02 9] [tr-*— fe;U©{'Pt!) i:S-S«S*2 c 




(72)IIK# 1*if AH F 5H017 MOB AS02 BBOl BB16 CCOX 

;^l!EJ»g=Pr|jmiE*a2TS5»5'^ = EEOi HH03 

S?«8lfl?SC4cttrt 5H029 A303 AJ05 AK03 AM03 AMDS 

m>7 BJ13 a02 C324 D307 
E301 HJ04 
5H050 AA07 AA08 BA16 CA02 OV08 
CA09 CB12 DA03 DA04 DA07 
FA04 FAU8 GA02 GA24 m04 



(5) 



[0 03 0] Cl^'fi'JV#f4©ail5e3 iffiOi^KUT 
fPSUxfcfcr-*— feJV*. ^ti^ti2 5'CiCX0. 2m 
A-COV (vs. Li /Lin *-Cil«i3B5t«*tf 
-eoao. 2mA-C2V (vs. Li/Li*) « 
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[003 1 ) SSiffi^^ {%) = (1 01J--Yi'^l'S©ffi 

«?fa/ 1 v-'t i'^vaoswtsa) x i o o 

[0032] 
[^4] 



« s 


















{%) 


a 1 


Cu 


0.0 2 


m 


4 1 




S n - C u 


0. 02 




5 0 






0 


m 


1 7 



[0 03 3] m.4(C7ik-n^mi>^^m^f>^fj:j:^ic. 
K). xmmmmmtmimicoRjSdiitmsiriftfcifox 

[0 03 4] {.^2) ^\ tmkK.LX. IB 20 
ym®Sfi?^ (^EtBSRa = 0. 18 8ym)0± 

fS*^t.>. JS8ISI©±«:Jg»^0. 0 5tfm. 0. 2Mm5« 



'^2 OO'CX 2 A^fSmmLfc, JI!l«91tC . Cu 

«)^i!KL/t^©^:4E|%Q§fnic 1 . 0. 2Mm©CuB 

[0035] tti. tiMt Cr. Jt©«gb 14200 
'CX2AnfRmSS.ly. itlSKSd 1 ^:L/;^. ±^SI 

[0 03 6] 

[«5] 



« ft 














ffi^ (Mm) 








Cu 


0.0 5 




8 8 




Cu 


0. 2 




8 7 






0 




80 



[0 03 7] ^5K:^TM^^6?ge>;5p^cCj:5CC. Sffi 30 

[ 0 0 3 8 ] 1 :2^%^aBSc 1 titmmmd 1 O 



[0039] 

[0®oiB«^3&ii^] 



[|?-^cDi*q8] 

3-»S 
5" 
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